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U radu su SULND]DQHQHNHRGPRJXüQRVWLSULPMHQHJHRVWDWLVWLþNLKPRGHODX
SRGUXþMXDQDOL]HEXNHQDUDGQRPPMHVWXIVWUDåLYDQMHMHREDYOMHQRXRNUXåHQMX
WHKQLþNRJ VXVWDYD VLWQLOLFH ELOMQH PDVH „:LOOLEDOG “ i NRPELQLUDQRJ
UDGQRJ VWURMD WUDNWRUVNL XWRYDULYDþ V GXELQVNRP åOLFRP SURL]YRÿDþD „JCB“ 
WLSD „4CX“ NRML MH SXQLR VLWQLOLFX ELOMQRP PDVRP ,VWUDåLYDQMH MH SURYHGHQR
WLMHNRP XRELþDMHQH HNVSORDWDFLMH VWURMHYD 0MHUHQMH HPLWLUDQH UD]LQH EXNH
REDYOMHQR MH XUHÿDMHP ]D PMHUHQMH EXNH SURL]YRÿDþD „METREL“ WLSD
„0XOWLQRUP0,(8“ VSULSDGDMXüRP]YXþQRPVRQGRPPLNURIRQRPNODVH
% LVWRJ SURL]YRÿDþD .UDMQML MH UH]XOWDW LVWUDåLYDQMD PRGHO JHQHULUDQMD
GYRGLPHQ]LRQDOQH L WURGLPHQ]LRQDOQH NDUWH EXNH „3RLQW .ULJJLQJ³ PHWRGRP
NRMD QDVYLPD UD]XPOMLYQDþLQSULND]XMH UH]XOWDWHPMHUHQMDEXNH LRPRJXüDYD
VWUXþQMDFLPD ODNãH GRQRãHQMH RGOXND JOHGH VLJXUQRJ UDGD .DUWH EXNH VX
QHRSKRGQH ]D DGHNYDWQR SUDüHQMH L PRQLWRULQJ ãWHWQLK XWMHFDMD QD þRYMHND X
UDGQRPRNUXåHQMX 
.OMXþQHULMHþL 3RLQW.ULJJLQJ'NDUWDEXNHXVLWQMDYDQMH ELOMQHPDVH 
 
ABSTRACT 
7KH SDSHU GHVFULEHV VRPH RI WKH SRVVLEOH DSSOLFDWLRQs RI geoVWDWLVWLFDO
PRGHOVLQ WKHDQDO\VLVRIQRLVHLQWKHZRUNSODFH7KLVVWXG\ZDVFRQGXFWHGLQ
DQ HQYLURQPHQW RI WHFKQLFDO V\VWHP WKH VKUHGGHU RI SODQW PDVV :LOOLEDOG
 DQG WKH FRPELQHG SURFHVVLQJ PDFKLQH WUDFWRU ORDGHU VKRYHO
PDQXIDFWXUHGE\-&%W\SH&;ZKLFKZDVILOOLQJWKHVKUHGGHUZLWK SODQW







QRLVH SURGXFHG E\ 0(75(/ W\SH 0XOWLQRUP 0,  (8 ZLWK D
FRUUHVSRQGLQJ VRXQG WUDQVGXFHU PLFURSKRQH &ODVV % RI WKH VDPH
PDQXIDFWXUHU 7KH ILQDO UHVXOW RI WKH UHVHDUFK LV D PRGHO RI JHQHUDWLQJ WZR-
GLPHQVLRQDO DQG WKUHH-GLPHQVLRQDO PDSV RI QRLVH 3RLQW .ULJJLQJ PHWKRG
ZKLFK LQ DQ HDVLO\ XQGHUVWRRG PDQQHUSUHVHQWV WKH UHVXOWV RI noise measuring 
DQGDOORZVH[SHUWVWRKHOS\RXPDNHGHFLVLRQVUHJDUGLQJVDIHRSHUDWLRQ1RLVH






DXGDWLYQR ]GUDYOMH IL]LRORãNX L SVLKRORãNX UDYQRWHåX VPDQMXMH SURGXNWLYQRVW
.ODHERH L VXUDGQLFL RD]LQD EXNH RG  G% L]D]LYD WUDMQD RãWHüHQMD
VOXKD DNR QHSUHVWDQR GMHOXMH YLãH RG RVDP VDWL WLMHNRP GDQD D YHOLþLQD NRMD
RSLVXMHEXNXQD]LYDVHUD]LQDEXNHLL]UDåDYDVHXGHFLEHOLPDG%=DPMHUHQMH
EXNH QDMþHãüH VH NRULVWH ILOWHUL $ WLSD ýRUDN  Kempen L VXUDGQLFL
 LVWUDåXMX XWMHFDM EXNH QD OMXGVNL RUJDQL]DP PHWD-DQDOL]RP WH QMHQ
XþLQDN QDUD]QHNDUGLRYDVNXODUQHUL]LNHXNOMXþXMXüLLKLSHUWHQ]LMH 
%LHV L+DQVHQQDYRGHNDNRVH]YXNVPDQMXMH VXGDOMHQRãüXDOL WR




3RWRþQLN L 3RMH  LVWUDåXMXüL ]DJDÿHQRVW RNROLãD EXNRP DQDOL]LUDMX WUL
þLPEHQLNDNRMLLPDMXXWMHFDMQDãLUHQMHEXNHSULUDGXVPRWRUQRPSLORPÄ6WLKO³ 
NDMYHüL XWMHFDM na VPDQMHQMH EXNH LPD REOLN L]YRUD EXNH WH JRGLãQMH GRED
XYMHWL RNROLãD QDSRPLQMX DXWRUL BaUDþ L VXUDGQLFL  LVWUDåXMXüL UD]LQX
EXNH QD WUL WUDNWRUD Ä)HQGW ³ XWYUGLOL VX NDNR MH UD]LQD HPLWLUDQH YDQMVNH
EXNHXXYMHWLPDNUHWDQMDELODYHüDNRGWUDNWRUDVPDQMLPEURMHPUDGQLKVDWL]D
UD]OLNX RG L]PMHUHQH UD]LQH HPLWLUDQH EXNH QD PMHVWX UXNRYDWHOMD X XYMHWLPD
NUHWDQMD NRMH MH YLãD NRG WUDNWRUD V YHüLP EURMHP UDGQLK VDWL ,VWL DXWRUL







PRGDFL R EXFL PRJX VH VPMHVWLWL u RNUXåHQMH Ä*HRLQIRUPDFLMVNLK VXVWDYD




VX L]ORåHQD YLVRNRM UD]LQL EXNH 6WRWHU L VXU  0XUSK\ L VXU 
QDYRGH NDNR MH X SRVOMHGQMLK QHNROLNR JRGLQD RNROLãQD EXND SRVWDOD JODYQL
þLPEHQLNSROLWLNH(8]D ]DãWLWXRNROLãD$UF0DS MH*,6-RY SURJUDPVNLSDNHW
NDUWLUDQMDX$UF*,6-XNRML LPDPRJXüQRVWFHQWUDOL]DFLMHSRGDWDNDXSUDYOMDQLP
REMHNWLPD NRML VX NRPSDWLELOQL V NRPHUFLMDOQLP VRIWYHURP EXNH NDR ãWR MH
3UHGLFWRU 3REROMãDQH NDUWH EXNH ]DMHGQR V ' DQLPDFLMRP X *,6-X mogu 
SUXåLWL YL]XDOL]DFLMX NDUWH EXNH &RUWHV L VXU  QDYRGH GD NRPELQDFLMD
GIS-RYH WHKQRORJLMHLUDþXQDOQLKPHWRGDRPRJXüXMHXNOMXþLYDQMH LQIRUPDFLMDX
NDUWX EXNH WH QMLKRYR DåXULUDQMH DOL L LQWHJUDFLMX XSUDYOMDQMD EXNRPX YHüHP










MATERIJAL I METODE 
 ,VWUDåLYDQMH MH REDYOMHQR JOHGH XWYUÿLYDQMD HPLWLUDQH UD]LQH EXNH NRMX
SURL]YRGL WHKQLþNL VXVWDY ]D XVLWQMDYDQMH  ELOMQH PDVH :LOOLEDOG WLSD  
VOLND  L NRPELQLUDQL UDGQL VWURM SURL]YRÿDþD -&% WLSD &;NRML MH L]YRGLR
SRVWXSDN SXQMHQMD WUDQVSRUWHUD VLWQLOLFH ELOMQRPPDVRP ,]UDÿHQD MH ' L '
NDUWD HPLWLUDQH EXNH V RGJRYDUDMXüLP ]RQDPD RSDVQRVWL ]D VOXK UXNRYDWHOMD L
GUXJLKGMHODWQLNDNRML VHPRJXQDüLX UDGQRPSURVWRUXQDYHGHQRJ VXVWDYDSUL
WHKQRORãNRP SURFHVX VLWQMHQMD RWSDGQH ELOMQH GUYQH PDVH 0MHUHQMH MH
HPLWLUDQH UD]LQH EXNH REDYOMHQR LQWHJULUDMXüLP XUHÿDMHP ]D PMHUHQMH EXNH
SURL]YRÿDþD Ä0(75(/³ WLSD Ä0XOWLQRUP 0,  (8³ V SULSDGDMXüRP
]YXþQRP VRQGRP PLNURIRQRP NODVH % LVWRJ SURL]YRÿDþD 3URL]YROMQR MH







XUHÿDMHP]DPMHUHQMHXGDOMHQRVWL VRE]LURPQD  L]YRUEXNH9LVLQDXUHÿDMD]D
PMHUHQMHEXNHNRGVYLKPMHUQLKWRþDNDL]QRVLODMHP=DVYDNXWRþNXVX
WLMHNRP UDGQRJ SURFHVD VLWQMHQMHSXQMHQMH REDYOMHQD  WUL PMHUHQMD 6YDNR
PMHUHQMH MH LPDOR WUL SRQDYOMDQMD D MHGQR SRQDYOMDQMH MH WUDMDOR  VHNXQGL
XNXSQR WUL PLQXWH 3UL VYDNRP PMHUHQMX L]UDþXQDWD MH VUHGQMD YULMHGQRVW
HPLWLUDQH UD]LQH EXNH 3RG UD]LQRP HPLWLUDQH EXNH VPDWUD VH HNYLYDOHQWQD
UD]LQDEXNH/HT WHåLQVNRJILOWHUD$NRMDSRND]XMHSURVMHþQXYULMHGQRVWUD]LQH
]YXNDXRGUHÿHQRPYUHPHQVNRPUD]GREOMX 
=D L]UDGX ' L ' NDUWH EXNH NRULãWHQD MH DSOLNDFLMD Ä*ROGHQ 6RIWZDUH
6XUIHU Y³ 6XUIHU NRMD LPD VYH WUDåHQH IXQNFLMH SRSXW ' YL]XDOL]DFLMH
REOLNRYDQMD LPRGHOLUDQMDSORKH SRG RNULOMHP Ä0LFURVRIW:LQGRZVD³2YD VH
DSOLNDFLMD þHVWR NRULVWL ]D PRGHOLUDQMH WHUHQD EDWLPHWULMVNR PRGHOLUDQMH
YL]XDOL]DFLMX NUDMROLND SRYUãLQVNH DQDOL]H NRQWXUH ' SRYUãLQVNRPDSLUDQMH
YROXPHWULMXLMRãPQRJRWRJD=DJHRVWDWLVWLþNRPRGHOLUDQMHNRULãWHQDMHPHWRGD
Ä2UGLQDU\ .ULJLQJ³ 3URFMHQD Ä.ULJLQJRP³ WHPHOML VH QD XSRWUHEL SRVWRMHüLK
W]Y NRQWUROQLK WRþNL þLML MH XWMHFDM QD SURFMHQX L]UDåHQ RGJRYDUDMXüLP
WHåLQVNLP NRHILFLMHQWLPD 3RG L]UD]RP ÄNRQWUROQH WRþNH³ X RYRP Uadu se 
SRGUD]XPLMHYDMX ORNDFLMH NRRUGLQDWH ]YXNRPMHUD V SULSDGDMXüLP L]PMHUHQLP
YULMHGQRVWLPD 3URFMHQD QDþLQMHQD Ä.ULJLQJRP³ SRGUD]XPLMHYDOD MH
]DGRYROMDYDQMHRGUHÿHQLKNULWHULMD3URFMHQD MHELODQHSULVWUDQD WH MHQDþLQMHQD
WDNR GD MH YDULMDQFD UD]OLNH L]PHÿX VWYDUQLK L SURFLMHQMHQLK YULMHGQRVWL X
RGDEUDQLPWRþNDPDQDMPDQMDPRJXüD- YDULMDQFDÄ.ULJLQJD³1DNRQ]DYUãHWND
SURFMHQH QD RGDEUDQRP MH JULGX DOJRULWDP Ä.ULJLQJD³ WDNRÿHU L]UDþXQDR
SUHGYLÿHQXLVWYDUQXJUHãNXSURFMHQH7HYULMHGQRVWLVXXVSRUHÿHQHVPMHUHQRP
YULMHGQRãüXQDNRQWUROQRMWRþNLNRMDMHXSRWULMHEOMHQDNDRXOD]QLSRGDWDN1DWDM
MH QDþLQ RGUHÿHQD SRX]GDQRVW SURFMHQH WH NYDOLWHWD RGDEUDQRJ SURVWRUQRJ
PRGHOD Ä.ULJLQJ³ PHWRGD NDR JHRVWDWLVWLþND Ä*ULGLQJ³ PHWRGD SRND]DOD VH
SRSXODUQRP L NRULVQRP QD PQRJLP SRGUXþMLPD 2YD PHWRGD NUHLUD YL]XDOQR
GRSDGOMLYHPDSHL]QHUDYQRPMHUQRUDVSRUHÿHQLKSRGDWDND-DNRMHIOHNVLELOQDL
PRåHVHNRULVWLWL]DÄ*ULGLQJ³QDVNRURELORNRMHPVNXSXSRGDWDND8DSOLNDFLML
Ä6XUIHU .ULJLQJ³ MH LVKRGLãQD PHWRGD MHU NUHLUD GREUH PDSH EH] RE]LUD QD
JXVWRüXVNXSDSRGDWDND3ULNRULãWHQMXRYHPHWRGHPRJXüHMHXYHüLQLVOXþDMHYD
NRULVWLWLSRþHWQHSRVWDYNHNDNRELUH]XOWDWELOHSUHFL]QHJULGVWUXNWXUHSRGDWDND









Ä3RLQW .ULJLQJ³ L Ä%ORFN .ULJLQJ³ Ä3RLQW .ULJLQJ³ PHWRGD SURFMHQMXMH
YULMHGQRVWL WRþDND QD JULG þYRURYLPD GRN Ä%ORFN .ULJLQJ³ SURFMHQMXMH
SURVMHþQXYULMHGQRVWSUDYRNXWQRJEORNDFHQWULUDQRJQDJULGþYRURYLPDÄ%ORFN
.ULJLQJ³VWYDUDÄXJODþDQLMH³NRQWXUHDOLEXGXüLGDQHSURFMHQMXMHYULMHGQRVWLQD
WRþNDPD QH VSDGD X ÄVDYUãHQH³ LQWHUSRODWRUH SD VH VWRJD Ä3RLQW .ULJLQJ³
PHWRGD NRULVWL NDR SRþHWQD =D YHüH VNXSRYH SRGDWDND Ä.ULJLQJ³ PHWRGD MH




6OLNDSitnilica biljne mase Willibald 2800 












RED PMHUQD NDQDOD 7R MH QDMWUDåHQLMD L QDMXSRWUHEOMDYDQLMD YHOLþLQD NRMD MH
XMHGQRLVUHGQMDYULMHGQRVW]YXþQHUD]LQH]DFLMHORYULMHPHPMHUHQMD 
LFmin - QDMQLåDYUHPHQVNLXVUHGQMHQD]YXþQD UD]LQDNRMD VHPMHULXEU]RP
NDQDOXRG]LYD)IDVWU PV 
L)PD[ - QDMYLãD YUHPHQVNL XVUHGQMHQD ]YXþQD UD]LQDPMHUL VH X EU]RP )
NDQDOX 
,]PMHUHQH YULMHGQRVWL VWDWLVWLþNL VX REUDÿHQH NRULVWHüL VH GRGDWNRP ]D
VWDWLVWLþNX REUDGX SRGDWDND SURJUDPVNRJ SDNHWD Ä06 2IILFH ([FHO ³ L
programom „IBM SPSS 6WDWLVWLFVY“ 




=D YULMHPH HNVSORDWDFLMH L WHKQRORãNRJ SURFHVD VLWQMHQMD RWSDGQLK ELOMQLK
RVWDWDNDWHKQLþNLVXVWDYVLWQLOLFHSRVWDYOMHQMHVWDFLRQDUQRGRNVHWHKQLþNLVXVWDY


















Slika 2. 7lRcrt radnRJ SRdrXþja isSitiYanRJ tehniþNRJ sXstaYa $XtR&$' 






SUHGQMe YULMHGQRVWL L]PMHUHQLK NDUDNWHULVWLþQLK YHOLþLQD prikazane su u 
WDEOLFL ,]PMHUHQDUD]LQDEXNH X WRþNDPDL YHüDMHRGGR]YROMene 
JUDQLþQHEXNHNRMDL]QRVLG%LNUHüHVHXUDVSRQXRGG%GRG%8
RVWDOLPWRþNDPDL]PMHUHQHYULMHGQRVWLEXNH]DGRYROMDYDMXSURSLVDQXVLJXUQRVQX
razinu za rad 
7DEOLFD6UHGQMHYULMHGQRVWLNDUDNWHULVWLþQLKYHOLþLQD 
7DEOH7KHDYHUDJHYDOXHVRIFKDUDFWHULVWLFVL]HV 
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.DNR MH SULND]LYDQMHP SRGDWDND X WDEOLFDPD UHODWLYQR WHãNR GHILQLUDWL
VLJXUQRVQH]RQH]DUDGUXNRYDWHOMDLRVWDOLKGMHODWQLNDNRMLVXGMHOXMXXSURFHVX
XVLWQMDYDQMD ELOMQH PDVH SRNXãDOR LK VH ULMHãLWL L]UDGRP NDUWH - PDSLUDQMHP 
6WRJD MH L]UDÿHQD GYRGLPHQ]LRQDOQD ' L WURGLPHQ]LRQDOQD ' NDUWD 
VOLNH  L  .DUWH VX L]UDÿHQH „2UGLQDU\ 3RLQW .ULJLQJ“ PRGHOLUDQMHP X
DSOLNDFLML „*ROGHQ 6RIWZDUH 6XUIHU Y³ ,VKRGLãQD WRþND QD NDUWDPD







Slika 3. 'YRdimen]iRnalna 2' Narta bXNe 








Slika 4. Trodimen]ionalna ' Narta bXNe 






QHGRVWDWDND 5DGL VH R PDWHPDWLþNL ]DKWMHYQLMRM L QDSUHGQLMRM PHWRGL NRMD
]DKWiMHYDL]YRÿHQMHYHOLNRJDEURMDRSHUDFLMDRGQRVQRYHOLNLXWURãDNYUHPHQDS 
YUHPHQRPMHUD]YLMHQRYLãHYDULMDQWLLOLSRGPHWRGD„Kriginga“ XJODYQRPNDNR
EL VH L]YRUQL DOJRULWDP SULODJRGLR UD]OLþLWLP VNXSRYLPD XOD]QLK SRGDWDND
RGQRVQR UD]OLþLWLP åHOMHQLP L]OD]LPD 2EDYOMHQD MH SRGMHOD RNROLQH X








3UL WHKQRORãNRM RSHUDFLML VLWQMHQMD ELOMQLK RVWDWDND L]YHGHQD VX PMHUHQMD
EXNH X  PMHUQLK WRþDND UDGL RGUHÿLYDQMD LQWHQ]LWHWD SURL]YHGHQH EXNH WH
QMH]LQRJ SUDüHQMD VXNODGQR =DNRQX R ]DãWLWL QD UDGX 11  L RVWDOLP
SR]LWLYQLP ]DNRQVNLP DNWLPD NRML UHJXOLUDMX WR SRGUXþMH .RULãWHQMHP
VXYUHPHQH WHKQRORJLMH L NRPELQLUDQLP SRVWXSFLPD PMHUHQMD GRELYHQL VX
pouzdani podDWFLNRMLVXNRULãWHQL]DGDOMQMXDQDOL]X.UDMQMLMHFLOMELRL]UDGLWL
GYRGLPHQ]LRQDOQL L WURGLPHQ]LRQDOQL PRGHO EXNH NRML üH na UD]XPOMLY QDþLQ
prikazDWL UH]XOWDWHPMHUHQMDEXNH 
0DSLUDQMHPXUDGQLRNROLãHPLWLUDQHEXNHGRELYDMXVHQHRSKRGQHSRGORJH
za pRWUHEH DQDOL]D L SURFMHQD UL]LND RG VXYLãQH EXNH X FLOMX XEODåDYDQMD













 ýRUDN 7  6XVWDY DXWRPDWL]LUDQRJ LVSLWLYDQMD DVLQNURQRJ VWURMD X
WYRUQLFL0DJLVWDUVNLUDG(OHNWURWHKQLþNLIDNXOWHWX=DJUHE 
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2VOR
WUDIILFVWXG\- SDUWDQLQWHJUDWHGDSSURDFKWRDVVHVVWKHFRPELQHGHIIHFWVRI





 0XUSK\(5LFH+ -0HVNHOO& (QYLURQPHQWDOQRLVHSUHGLFWLRQ
noise mapping anG *,6 LQWHJUDWLRQ WKH FDVH RI LQQHU 'XEOLQ ,UHODQG WK
,QWHUQDWLRQDO 6\PSRVLXP 7UDQVSRUW 1RLVH DQG 9LEUDWLRQ  -  -XQH  
6W3HWHUVEXUJSS- 
 3RWRþQLN , 3RMH$ 1RLVH 3ROOXWLRQ LQ )RUHVW (QYLURQPHQW'XH WR
)RUHVW2SHUDWLRQV&URDWLDQ-RXUQDORI)RUHVW(QJLQHHULQJ- 
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